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Abstract. 

Liquified natural gas (LNG) has become a basic energy source which is mainly used to 
run industrial wheel. It has played a vital role for boosting economic growth/GDP of Pakistan. 
Most of power plants and industries use LNG for generation of commodities of domestic use. 
The contribution of LNG in the total energy supply is 38% which increases up to 40% in 
winter. This research was conducted in Rana Town Ferozwala. We selected this area because 
of non-availability of Sui Northern or Southern network of gas pipelines. We used spatial 
interpolation technique to map the sale of LNG at various sale points throughout the year 
2017. We observed the maximum sale of LNG during winter season (Nov-April) where the 
LNG demands exceeded from 13.2 tons as compared to the normal 8 tons. It was observed 
that the LNG demand was declined below the approximated demand e.g., a very less amount 
of LNG was consumed during June and July which was (2.7-6.9) tons and (2.9-6.7) tons 
respectively that must be more than 8 tons. On field observation we found that most of people 


prefer the usage of biofuel instead of LNG in summer season because there is excess of dry 
residue of animals and the dry wood as well for cooking. This trend analysis determines the 
LNG consumption across a region where interpolation technique proved efficient in public 
trend mapping for purchase of LNG during 2017. 
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1. Introduction. 


Economic development and fastly growing urbanization have boosted up the energy 
demands by 30% in last two decades [1]. Liquified natural gas is clean, cheap, efficient, and 
thus preferred by many countries as compared to various other sources of energy such as, coal 
and fossil fuels. The demand of natural gas has been increased by 12% in China from 2012 to 
2019, which made china 3rd largest user of natural gas throughout the world. The discovery 
of new sources of natural gas are vary less in comparison to global demands therefore, it is 
very important to forecast the natural gas demands of any country to manage its energy 


planning and policy. 


Raw estimates of LNG consumption may lead to mismanaged infrastructure and 
supplies. This situation is accounted for economic losses at regional scales. Therefore, it is 
sionificant for all stakeholders of energy sector to manage foreign supply contracts keeping in 
view the accurate estimates of LNG demand for a sustainable future. In recent decades, many 
researchers have proposed a variety of models to forecast the LNG demands accurately. There 
are basic three categories of these models: 1) Artificial intelligence models 2) Statistical models 


and 3) Hybrid models [2]. 


The widely used artificial intelligence models include 1) support vector machine 2) 
neural network model 3) Extreme learning machine model and 4) least square vector machine 
model. A hybrid model was proposed by wang et al [3] to forecast electricity consumption. 
The analytical hierarchy process was used by Geng et al [4] who sorted out all the existing 
energy consumers using weight analysis to manage energy sources by assigning them priority. 
The support vector machine model was used by Ahmed [5] to review the consumption of 
electricity in comparison to its productions. A hybrid model was proposed by Barman et al [6] 
to forecast the electricity load by integrating support vector machine model with grasshopper 
optimization model. A new load predicting model was introduce by Niu and Dai by integrating 
grey relational analysis with least square vector machine to predict the demands of electricity 


[7]. 


Most of statistical models are based on a variety of regressive approaches e.g., auto 
agoressive, heteroscedasticity model. Many researchers used statistical techniques to forecast 


the energy load e.g., Xu et al, [8] used Hp filters to evaluate the energy required for Guangdong 
in China. Autoregressive moving model was used by Sen et al [9] who generated a relationship 
between green-house emissions and the energy consumption. An intelligent grey model was 
presented by Zeng and Li [10] to forecast the demands of natural gas in china for the duration 
2015-2020. Multivariate and univariate class models were used by wang and Wu [2] to predict 
energy market volatility. 


Based on above studies, this research aim at identification of LNG demands and 
enhancement of LNG business using real-time field observations. 


March 2019 | Vol 1|Issue 2 Page | 80 


OPEN ACCESS 


International Journal of Innovations in Science & Technology 


Study area. 


This research was conducted in Rana Town Ferozwala. We selected this area because 
of non-availability of Sui Northern or Southern network of gas pipelines. There were about 
661 active households using LNG in cylinders, refilled by gas distributors. The spatial locations 
of main LNG distributors are marked in map as shown Figure 1. 
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Figure 1. Locations of LNG distributors in Rana Town Ferozwala. 
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Materials and methods: 


Liquified natural gas (LNG) has become a basic energy source which is mainly used to 
run industrial wheel. It has played a vital role for boosting economic growth/ GDP of Pakistan. 
Most of power plants and industries use LNG for generation of commodities of domestic use 
[11]. The contribution of LNG in the total energy supply is 38% which increases about 40% 
in winter. Pakistan has contracted about 4-5 million tons of LNG within this year from Qatar. 
Pakistan aim at importing LNG from Russia and Japan. Total demands of LNG in Pakistan 
are nearly 30 million tons for which Pakistan has joined hands with Iran to meet the energy 
demands. Pakistan will complete the construction of seven LNG terminals by the end of 2019 
[12]. 


The LNG sector and the county’s energy policy are formulated by provincial, 
institutional and federal entities which are responsible for identifying, addressing all the issues 
related to distribution, consumption and production of LNG [13]. Gas and Oil sector of 
Pakistan is extensively regulated, rapidly changing and highly complex. 


Transmission, distribution, exploration and development of LNG is regulated by Oil 
and Gas Regularity Authority (OGRA). All the infrastructure and networks used in 
distribution of LNG are owned by Sui Northern and Sui Southern gas limited [14]. These 
companies purchase LNG in huge quantity from petroleum companies and distribute it 
through transmission networks to commercial, industrial and domestic customers. There is a 
regulatory mechanism introduced by OGRA for production, extraction, consumption and 
distribution of petroleum and gas products. These laws cover all regulations and agreements 
amongst rights, liabilities, stakeholders, and investors to enhance returns from local market 


[15] 


We used spatial interpolation techniques to investigate the variations in purchase of 
gas at various sale points as shown in Figure 1. Interpolation is a technique of extraction of 
unknown data points on the basis of known points [16]. Spatial interpolation is widely used in 
trend mapping e.g., the weather experts use interpolation to construct weather maps to 
determine temporal variations in rainfall, temperature, humidity or pressure for a specific time 
span [17]. There are basic three types of spatial interpolations that include Inverse Distance 
Weightage (IDW), Kriging and Spline [18]. We can accept or reject any of the technique 
depending upon the application for which we are applying it. In IDW, the sample points are 
weighted depending upon the associated weights attached to a specific point [19]. Here the 
weighting coefficients are computed which determine the influence of weight of one point on 
the other. A simple demonstration of IDW is shown in Figure 2. 
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Figure 2. Demonstration of IDW interpolation. 


We selected 12 distributors of LNG, working in Rana Town. The spatial locations of 


these distributors are marked in Figure 1. Figure 1 is showing that 8 distribution points were 


located along road sides while 4 were away from main road. These distributors were feeding 


to 661 residents of Rana Town. According to a local survey, a household may consume 0.013 


ton per month to run his/her domestic affairs properly, therefore, the total supply of LNG 


which was required to feed the investigation site, was almost 8.6 tons per month. We obtained 
the data about LNG sale from sale points on monthly basis. The data is mentioned in Table 1 


as below, 


Table 1. Monthly LNG sale in tons at various distribution points. 


St No Jan Feb Mar Apr May Jun Jul Aug Sep 


1 84 78 74 11 6 + De Dy Ql 
2 7.6 7 12 56 52 42 44 47 53 
3 74 12 64 54 5 7 42 78 51 
4 6.6 6 56 46 42 32 34 3/7 43 
5 59 OO 49 4I oF 2r 29 32 30 
6 5.7 5.1 5 4.3 39 29 31 3.4 4 
fi 5.6 5 5 42 20 20 2 33 39 
8 13.2 12.8 104 38.4 8 > WZ © 8.1 
9 12.6 12 11.4 7.4 7 49 62 65 7.1 
10 12 114 98 88 84 57 76 7 8.5 
11 11.7 11.1 96 86 8.2 6 74 42 8.3 
12 11.4 10.8 84 7.4 7 7 62 65 71 
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Results and discussions. 


We applied IDW interpolation on monthly LNG sale data collected from various 
distributors working in Rana Town and mapped the results in Figure 3. Figure 3 is showing 
spatial variations in LNG sale during 2017. The results describe that maximum sale of LNG 
was performed from the points which were located along the road side. These points were 
actually located on the Grand Trunk road therefore, LNG customer mostly approach the main 
shops instead of others which were located in the back areas of the town away from main 
road. The selection of main point instead of others was due to fluctuations in LNG prices as 
the main dealers sale at comparatively cheap rates as compared to others. 


We observed that maximum sale of LNG was during the winter season (Nov-April) 
where the LNG demands exceeded from 13.2 tons as compared to the normal 8 tons. The 
main reason of this increase in demand was due to frequent usage of other appliances e.g., 
LNG heaters, lamps and furnaces. The material used in stoves and furnaces consume more 
LNG to maintain its temperature during winter season. However, comparatively very less 
amount of LNG was required during the summer season. 


It was observed that the LNG demand was declined below the approximated demand 
during summer season e.g., a very less amount of LNG was consumed during June and July 
which was (2.7-6.9) tons and (2.9-6.7) tons respectively that must be more than 8 tons. On 
field observation we found that most of people prefer the usage of biofuel instead of LNG in 


summer season because there is excess of dry residue of animals and the dry wood as well. 


Another factor which was a main constrain to consume LNG, was the buying power 
of residents. Most of residents were observed poor who were living below the line of poverty. 
They didn’t afford high prices of LNG therefore, they preferred to use other sources for 
cooking etc. 
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Figure 3. Spatial trends of LNG sale during 2017. 


We observed fluctuations in public trend to rush toward various LNG sale points which were 
located along the road side as shown in Figure 4. 
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Figure 4. LNG sale during the months June and July 2017. 


The hotspots are marked within blue circles in both parts of Figure 4 (A,B). It is clear 
that red spot has been moved from upper portion of Figure 4A to downward in Figure 4B. It 
means that the residents visited the upper part of Figure 4A for purchase of LNG in June 
2017 while this hotspot shifted to downward in Figure 4B in July 2017. We investigated this 
trend and observed that people are price conscious therefore, they preferred to buy LNG at 
low rates ignoring the quality. 


Conclusion. 


This trend analysis determines the LNG consumption across a region where 
interpolation technique proved efficient in public trend mapping for purchase of LNG during 
2017. This trend analysis is of great importance to manage and enhance the LNG market in a 
proper way. LNG is the substitute of fuel which contribute about 40% in energy sector of 
Pakistan therefore, LNG market must be enhanced by keeping in view the public trends and 
creating awareness among masses. 
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